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Routines have been implemented on the IBM System 360/75 which 
allow the plotting on the Cal Comp plotter of all of the following 
characters: 

(1) Upper and lower case latin letters 

(2) Upper and lower case greek letters 

(3) Digits 

(4) 53 different special characters 

(5) 15 standard plotting symbols 

These characters are all designed to be plotted with "PR0PLT" (see 
Internal Report No. 12), thus allowing the meaningful labelling of 
three dimensional figures. The characters can also be used in 
labelling two dimensional figures in either of two ways: (a) with 
the present form of the programs, of course, by always setting the 
11 third 11 coordinate equal to zero, or (b), to save the added time 
involved in computing projections, separate versions specifically 
designed for two dimensions can be generated. 

Figure 1 summarizes all of the characters available. 

LATIN LETTERS 

CALL PPLETR(XLLHC,YLLHC,ZLLHC,JLETR,THETA,SIZE) 

This routine generates one letter according to the values of 
the parameters • 

XLLHC,YLLHC,ZLLHC - the three dimensional cartesian coordinates 
of the lower left hand corner of a 
rectangle superscribing the letter to be 
written. 



RBCDEFGHIJKLMNOPORSTUVWXYl 
abcdefghijklmnopqrstuvwxyz 
RBr~ElH8IKAMN!OITPITT¢XtO 
Oa$78EC~89LK\µv~orrposiu~x~~ 

12345678Q 
J -/ YV? V ◊ $ # % () m J <> _ _ 
~ ◊~ <>O<> ~*@ +-~--~~ 

±J ><~J\J + S [] {} >~ay-'J=~~J
0 A<>➔= 

~ ~ A + X ~ ~ ~ Z Y ~ * X I ~ 
Figure 1. Examples of Characters Available wi.th "PPLETR", "PPGREK", "PPDIGT", "PPCHAR" and "PPSYMB" 
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JLETR - a ~ode number indicating which letter is to be plotted 
according to the following table: 

upper case lower case 

A 1 27 
B 2 28 
C 3 29 
D 4 30 
E 5 3,1 

- F 6 32 
G 7 33 
H 8 34 
I 9 35 
J 10 36 
K 11 3~ 
L 12 38 
M 13 39 
N 14 40 
0 15 4a: 
p 16 42 
Q 17 43 
R 18 44 
s 19 45 
T 20 46 
u 21 47. 
V 22 48 
w 23 49 
X 24 50 
y 25 51 
z 26 52 

THETA - the angle at which the letter is to be plotted, 
measured in radians in the plane of the letter relative 
to the horizontal axis (see discussion of C0MM0N block 
11 /PLANE/" below). _ _ 

SIZE - the height in inches of the letter. The width of the 
letter will be O.6*SIZE, while the space occupied by 
a string of N letters will be (O.8*(N-1) + O.6)*SIZE ~ 
O.8*N*SIZE (see discussion of C0MM0N block "/NEXT/ 11 below). 



GREEK LETTERS 

CALL PPGREK(XLLHC,YLLHC,ZLLHC,JGREK,THETA,SIZE) 

XLLHC,YLLHC,ZLLHC - same as for "PPLETR~ 

JGREK - a code number indicating which greek letter is to 
be plotted according to the following talle 

upper case lower case 

alpha 1 25 

beta 2 26 
gamma 3 27 
delta 4 28 
epsilon 5 29 
zeta 6 30 
eta 7 31 
theta 8 32 

(script) 33 
iota 9 34 
kappa 10 35 
lambda 11 36 
mu 12 37 
nu 13 38 
xi 14 39 
omicron 15 40 
pi 16 41 
rho 17 42 
sigma 18 43 

(script) 44 
tau 19 45 
upsilon 20 46 
phi 21 47 
chi 22 48 
psi 23 49 
omega 24 50 

THETA - same as for "PPLETR" 

SIZE - same as for "PPLETR" 
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DIGITS 

CALL PPDIGT(XLLHC,YLLHC,ZLLHC,JDIGT,THETA,SIZE) 

XLLHC,YLLHC,ZLLHC - same as for 11PPLETR11 

JDIGT - the digit to be plotted 

THETA - same as for 11 PPLETR11 

SIZE - game as for 11 PPLETR11 

SPECIAL CHARACTERS 

CALL PPCHAR(XLLHC,YLLHC,ZLLHC,JCHAR,THETA,SIZE) 

XLLHC, YLLHC,ZLLHC - same as for "PPLHR" 

JCHAR - a code number indicating which special 
character is to be plotted according to 
the following table: 

symbol 

(blank) 

& 

I 

II 

? 

$ 

# 

-+ 

* 
% 

code number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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symbol code number 

@ 16 

( 17 

) 18 

flag 19 

20 

+ 21 -

22 

23 

= 24 , 25 

¢ 26 

± 27 

✓ 28 

> 29 

< 30 

;. 31 

a 32 

'i/ 33 

34 

f 35 

[ 36 

J 37 

{ 38 

} 39 

~ 40 

s 41 

00 42 



symbol 

✓ 

degree 

umlot 

arrow pointing 
left to right 
at (XLLHC,YLLHC, 
ZLLHC) 

underline 
(previous symbol) 

overline 
(previous symbol) 
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THETA - same as for "PPLETR" 

SIZE - same as for "PPLETR" 

PLOTTING SYMBOLS 

code number 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

CALL PSYMB(XDATA,YDATA,ZDATA,JSYMB,SIZE) 

XDATA,YDATA,ZDATA - three dimensional cartesian 
coordinates of data point at 
which plotting symbol is to be 
drawn 

JSYMB - a code number indicating the plotting symbol 
to be drawn according to the following table 

symbol code 

l2J 1 

C) 2 

6 3 

+ 4 . 
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symbol code 

X 5 

◊ 6 

+ 7 

>< 8 

z 9 

y 10 

~ 11 

* 12 

z 13 

I 14 

~ 15 

SIZE - same as for "PPLETR" 

C0MM0N BL0CKS 

All of the above routines share the following C0MM0N bloo~s 
(exception: "PPSYMB" does not use "/NEXT/" or "/LAST/") 

/NEXT/XNLLHC,YNLLHC,ZNLLHC 

XNLLHC,YNLLHC,ZNLLHC - three dimensional cartesian 
coordinates of the lower left 

/PLANE/JPLANE 

hand corner of , the -next character· to 
be plotted. The pen is left in 
the position of the projection 
of this point 

JPLANE - a code indicating one of the three coordinate 
planes 

= 1 X,Y-plane 
= 2 X,Z-plane 
= :3 Y ,Z-plane 

The character or symbol is plotted so that its plane 
is parallel to the plane indicated by •1~PLANP. 

/LAST/THLAST,CTH,STH 



T.HLAST - the value of "THETA" at the last call 
to one of 11 PPLETR 11

, 
11PPGREK 11

, 
11 PPCHAR 11 

and 11 PPDIGT 11
• (Used internally, and of no 

consequence to the user). 

CTH,STH - cosine and sine of 11THLAST11
• 

SYMBOL STRINGS 

Since most of the characters and symbols implemented above 
do not correspond directly to either a card punch or EBCDIC code, 
there is no simple method for developing a program analogous to 
11 SYSSYM 11 which wi 11 handle an arbitrary string of symbo 1 s. At 
present there must be a one-to-one correspondence between symbols 
and calls to one of the above routines. One method of handling 
a variable title is to set up an array of pseudo-code numbers 
constructed from standard code numbers in some,,mannel" suah as iadding 
100 for greek letters, 200 for digits, and 300 for special 
characters.· Thus the following code 

DIMENSI~N SYMB0L(32l ; 
INTEGER SYMB0L 
DATA NSYMB/18/,SYMB~L/38,41,33,317,22,201,22,202, 

+ 22,353,203,353,301,44,27,46,31,318,14*0/ 
C0MM0N/NEXT/XNLLHC,YNLLHC,ZNLLHC 

DO 10 I= 1, NSYMB 
ISYMB = SYMB0L(I) 
IHUND = ISYMB/100 
ISYMB = ISYMB - IHUND*lOO 
!HUND= IHUNO+l 
G0 T0 (1,2,3,4,10},IHUND 

1 CALL PPLETR(XNLLHC,YNLLHC,ZNLLHC,ISYMB,THETA,SIZE} 
G0 T0 10 

2 CALL PPGREK(XNl:LHC. YNLLHC,ZNLLl:I01.,ISYMB, THETA,SIZE} 
G0 T0 10 

3 CALL PPDIGT(XNLLHC,YNLLHC,ZNLLHC,ISYMB,THETA,SIZE} 
G0 T0 10 

4 CALL PPCHAR(XNLLHC,YNLLHC,ZNLLHC,ISYMB,THETA,SIZE) 
10 C0NTINUE • 

will result in the following string of symbols being plotted: 

log(VlV2V·3 rate) 

at the appropriate projection, position, and orientation, provided 
that these have been properly established elsewhere. 

Replacing the 11 DATA 11 statement above with 



DATA NSYMB/32/,SYMB0L/9,40,48,27,44,35,27,40,46, 
+ 301,12,27,46,35,46,47,30,31,301,303,301,111,301, 
+ 317,30,31,33,44,31,31,45,318/ 

would result in the following string of symbols being plotted 

Invariant Latitude - A 

subject to the same conditions. 

STORAGE AND TIMING 

PPLETR 

PPGREK 

PPDIGT 

PPCHAR 

PPSYMB 

LE/jam 

Distribution: 

E. Aguilar 
J. Brown 
J . Fanselow 
J. Lupton 
S. Murray 
J. Stevenson 
E. Stone 

pro{ram length 
bytes) 

. ,8840 ( (2288) 16 

10474 {28EA)16 
3168 (C60\6 
9370 (249A)16 
2700 (A8C) 16 

(degrees) 

average time/ 
character 

{ms) 

3.45 

3.61 

2.31 

2.64 

1.45 
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APPENDIX 

LISTINGS FOR "PPLETR", "PPGREK", "PPDIGT", "PPCHAR" AND "PPSYMB" 



C: 
C 
(: 

r: 
C 
C 
r, 
C ,· 
C 

r. 
r. 

'·· 
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S W·H< fll JT I 1,1 F P P L E T R ( / X L I_ H C / , / Y L L H C / , / Z L L t--1 C I , J L F. T R • TH FT A , S I Z F- ) 

iJ fJ I. F T K r, f: l'I E R. A T I: S A P E R S P EC TI V t P L OT O F A • C A P IT A L f l R L mi E R C A S i:; 
I_FTTf:R •••. ..• • ····--·· --·-····---· ····- ...• · ·•-·••-.. 

Pl .. FTROO 1 
1-'LfTl~ OO? 
1-'LE-TR003 
j) l I T R <"ici1.; · 

PL F. TfHlO 'i 
r f\lPtJT • r ·ARAMF.T f: RS ··----··---~---------~----~-'-·----· - • -· .. • ··- -·-·· PL F. Tk ohi\ 

XI_I_HC,YLLHC - THE X , Y-CODkDINAT-ES (IN INCHt:S) flF THF. PLfTkno·r 
'-m✓E R: • tE·F, .:.:HANW·toR Kr1:p.-•·or: ... ·rHr i.: Err 1:-~ P '- 1: T ,~ 00~1 

JU:TR. - Cl1DI:: 1,1lJMRF.R lt\lUICATJ-NG . THf L.ETTF.R TC! HF. PUlT "I ED PLFTIHlOY 
• ·- ...... h '- ETTE R-·- - --···---c ODE • FOR"---- ~-·---- _. C r,1n E. -·FOR_ ,__ • - -- '--·~c·F "f i{ "r)-f {) ~•o 

C-APITAI..S .LOI.Jf.R CASI: PU: Trrnll 
___ A ___ ·----···,.-·· 1 ····- · ••• -···· .. °?.7 -· P(f 'i'R ol? 

~ ?. ?. H P I. F ·1 R n 1 3 
•• •••• · -r,.·-··--~--·---- - ··--:-·---:r·- -···-·-- .. .. - • zg-·· • ·• Pt:F.T;{nJl, 

D 4 3 0 P L F T 1-1. n 1 •, 
.. ..... E ... ----- -.----- 5 ·---~-- - •. . 31 •-·pt FT 1{ n l () 

F 6 32 PLt-= ·1 R01 ·1 
G ·····- - . . .. ..... ....... ._,- .... - ·- - • • 33 1-'I_ f-T l<l\J. s 

H 8 • 34 PL F ·1 ~:Cll Y 
- .... T. ··-·----- ·-·. ···9 : ---···· '.3?.. f'.1 Lr.THO?O 

J l O 3 A f-' IJ ·rn O ?,J 
• -~---• I<· ...... ·--·- ··--·~--·-11 '":-~--- .... --·· .... · - · · · ·· ·3··1 .. •••• PL F f l< n; > 

L . 12 3R f-'LfT R0?3 
M----·. •-· ···-••• ••. . 1"3'--· ···-· .. . . .. 3 9 . - f.J 1_ FT IHl 7.1.f 

N 14 Li- 0 /J I_ E T !Ul? I:> 
Cf - - - ------- ·-----·-- .. r·~ --·-·- ..... -. .. . . I+ 1 f.J I_ I·= Tf{ ll?. r"' 

P 1 6 4 ?. f> l. r TI-Ul ?"I 
-- ··o-•·•--·---------,:,·•--···..._..-~ ....... ... -.. 43-- .... PL1=r,o? k 

R 1 8 4 4 P u ~ n ... w ? L.J 
• s · --------·-- ·- ····------- t 9 .... .... .... •• -· • ••• '· ··4·15 PI. >~ T 1<. n :~ P 

T 2·0 46 Pl. 1'- llW '.-11 
w ··---· ····---·-·-··--- 2T---:···· ··· '~7 . . PI.. F T1~ n ·11 

I/ 2 ·2 Li H P U- ·1 IU H '.~ 
·- .. t,r ·-~- ~. _w ______ , ,. _, __ Z3 ... ~-----· - ... ,. ··;;·9-~. "PL"F: T·Rn:~11·· 

x 2 4 5 o Pu- r 1w ·.~ ,, 
·y -- ··- ···-.. -·--··-·- '" ?"5 - · ••• ... 51 PIJTl, <H1·, 

l 2 6 • . r:; ?. P I.I· ·,· rw ·~ t 
THFTA ..: THE l\l\lG"[E.- TlW"RtiDIAI\IS· ; ··· 1N THE X,Y-IJCf-11\!f ) Al Pl.l: nui,;1 

h/H l CH TH F LETT t R I S TO Bf: P UlT T f. I) PL f:"f\Ul :~ ,, 
s r 1. t:: - 1 HE" H n G i~rr Trtr-:-rffr:Rf -s·J- m= --·r Hf-: ···ct- ·n r=·I-{ • 1-1 ,_ f'-'. , i-l n 1, 11 

c,1rv:1\•i1 ii\l Hl_(lCKS 

/i\11::XT/Xi\lLI_HC,Y NLLHC,7. NI.LHC 
Xhl (I_Hc · - x-CTIORTJTi'\J"ATF"· (1N · rK1CHF.ST ·p r x ·,y...:,, ,_ ,1:\if. 11t-,: 

L(l\,/tK LFFT H.l\ f\J {) CURI\IF i~ (1f: 1' 11:XT SY l·••i•qll_ 
YI\J I.I_HC :..· · cmrt~F.SPrlf\l!lll\JG y-.::-cnORf)Jl,\t\Tf 
7. NI.I_HC - Cl,1kRESl-'Ui\11JlN(~ Z- CfJUH D JI,; L1T F 

/ I) L I\ f\l f. / _j iJ U\ 1\I f 
, IP U~1\11: - Ji\lD lCATl-: S ClHJR.l.lJi\J/\TI-- PU1 1,! F· l;/\k/1\. r LI. ·111 

• " WR"! c·rrTFTTl:R"TS T() H F 1,/ I~ TT T F. i\! . 
= l X ,Y-PI. Al\1~ 
"' ·7- - ·x, 7 - f)L f\N r. 
::: :1 Y , 1/ - I' l. t~ N f-, 

1 ,_ 11 s T /T,, 1. 1\ s T • c ri-r, s TH • 

·, t I I.I\ s l - U\ s T V I\ Lt ii • I I\·· T H ~- T /\ 
c T 1-1 • \TH - • c nsr N r: ,\ r--11 1 s nn~ ni= , TH 1..1\ c:; T , 

SI lf\ l~fll I TT i\1F Pf.'I_ FT 1~ ( / Xl .. 1.HC / , /YI_I_Hr, / • /7. I_I_H( /,,fl.Fl 1{ . TH I: TA • c:; l 71- l 
C. !"ll•I jv, 11 I\!/ f.J I_ /\ 1\1 F / JP I. /\ I\\ I· 

l 'U 1 l·d)4 I 
l-1 I_ ,~ l 1-( ()L,. ! 

P I. F l I·<! l 4 :~ 
f-' I_,~ TR () l1.L, 

PL F ·1 R (J 4 "" 
IJ !_F T I~ l)L,.1.-, 

\J l. F l I~ n I+ ·1 
f-' L f -, I{ [) I , H 

,, \. i-- I 1, l l b ') 

i' i.1- "I ,{l ) 'J(! 

I ' L f·· Tl-'. Cl '·· 1 
l'l: FTI n r; ; 
I ' I , I I, , 1;•, • •• 

I ' i. I' ·1 i•'. (1 •' I , 

fll.1 · 1 1-'.11 ',· · 

I ' I. 1: l :{ (J ' , ·, 

I·' l_ 1 • I I ' 111, ( 

I I I. 1 · l .~· () ,, ., 
F 1 .. !- I 1, ll 1, ' ! 

!)I __ FI'; n 1,1 ) 

, .. I 



CI I l'i r·.; f lt\l / i-,: t--= X T / X f\.11_ I_ H C • Y 1\1 1_ I_ H C , l 1\1 '- I_ H C P 1_i-: l 1< (l h ;> 
unv· M 11 l'I 1 ,_ l\ s T ; r Hu, s T , r, TH , s l'H ••• • • ·-· .. - • • -• - 1-1 L i-: T 1{ oh :1 

I l I MF. f\l S I ( I i'I 1,1 X ( 5 3 ) , f{ X ( 3 S R ) , RY ( 3 5 H ) , I Pt N• ( 3 5 8 ) , I R. X ( 3 5 H ) , IR Y ( 3 '1 H ) • I-' I_ I': T R ()ht • . 

+ '- x .(\ F. ( 4H i~, 1_ v ~'!:- ( 4 H ) --, '- ·n:i-/41:T4°R7-;rx1=-:rr2;-4r;cvi=Jr2;z; r ·, ,_ -1 vi::·J ( i;t,. ) ~ i-iLFT'1ri'>b·5 ·-
+ L X KI l ( :-l 3 ) , 1_ Y K D ( 3 3 ) , I_ 1 PI<. 0 ( 3 3 ) , L X PT ( 41 ) , LY PT ( 4 1 ) , 1_ l PP l ( L, 1. ) , PI_ F. ·1 I{ 0 (1 A 
+ L X 117. ( ?. K) , I_ YU 7. ( 2 fff, 'Lfi.>'tfl,( -~tffr;u;.:c,n: (3'fff ;Tf''{i.\'i:7 (3 8 f , lJ 1 P AF ( 3 H ) • PL I~ T k (\(~ 7 
+ I ! X F ~I ( :=n ) , l J Y F J ( 3 l ) , lJ I P F J .( 3 l ) , U X I< 0 ( 2 6 ) , (J Y K O ( 2 6 ) , ll I P K n ( '?() ) ~ P l_t= TH O A fl 
+ l IX I-' T ( 4()) , 'lJY PT ( 4()) ~-l) I pp TT4'cfT -;crx:UzT2Rr,-uYffzT2 ff) , ffJ PUZ ( 78 ) IJ I_ r T 1rnt,9 

T NT F (~ F. R I J X A E , lJ Y /.\ E , UT PAE , l J X t= J , UY F .J , U I PF J , U X KO , l J Y K C1 , II I PK fl , II X PT • I-' L ~ T Kn i' Cl 
+ IIv Pr, 111 pp·r ~ t'fx ti z , t 1v1 i-z ·,-un5lTl --·-···-.. -- .. • • ·pc Flrw n .. 

F: f:11 I I \/ 1U_ l~ 1\1 C E ( (RX ( 1 ) , lJ X: A E ( 1 ) ) , ( J RY ( 1 ) , t J YA E ( J. ) ) , t> !_FT RO 7 2 
+ ( r p Et-J 1 1 l , t_J r PAE ( 1) l , 1 rn>n 3<r,;uxrJ rn,-;-!TR v r J <:f) ;uv·F-J n l l , 1-iC F rn.n -,3 
+ ( I f-' F r,1 ( 3 9 ) , U I P t= J ( 1 ) ) , ( I R X ( 7 0 ) , U X K O ( 1 ) ) , ( I R Y ( 7 0 ) , I J Y K O ( l. ) ) , P I_ (: T R n 7 L, 

+ ( TPtl\1( 70) ,UIPKr)( l l) , (TRXT9Er; ux-PTlTTr;TIKY ( 9'6 ) ,IJYPT( l l), Pl_f.TR(175 
+ ( J Pi= r,!( 9 A) , lJ T JI PT ( l ) • l , ( T RX ( 13 6 ) , UX U Z ( i ) ) , ( IR Y ( 136 ) , l J YI J Z ( l ) ) , PI_ FT Ko 7 h 
+ ( I Pf: 1\1 ( l 3 6) , ll IP ( J 7. ( 1 n -,-·cn{1CfT6liT~T.l{1.iTTTr,-;T1T~VTr6·4·) ,'L'Y t.if-: ( l ) )', PTFTl<.'f.i7 r -· 
+ ( J ~ F: 1\ 1 ( l AL~) , LI Pt\ f:: ( l ) ) , ( I RX ( 21.? ) , I_ X F ,I ( l ) ) , ( I~ Y ( 2 l 2 ) , I_ Y F , I ( l ) ) • µL i-: l I~ 0 7 H 

+ ( I I) F. f\l ( 7] 7. ) ''- I p F ,I ( 1 ) ) ' r n~ X i -2·, 6T, tXRTiTl ')' r,TI Ry· ( ?. 5 6 ) 'Ly I<. I l ( 1 ) ) • IJ Li:: T R n 7 y 
+ ( T P E hi ( ? 5 6 ) , 1_ I P I< n ( 1 ) ) , ( I R X ( 2 8 9 ) , I_ X P T ( 1 ) ). , ( I R Y ( ?. H 9 ) , L Y fJ 'I' ( l ) ) , P L ~ T n t l n n 
+ ( I Pi:: 1,1 { 7 H 9 ') , L I PI> T ( 1 ) ) ; ( TR. X C3 3lY) , [X07-T f ) r ,--( rR Y ( 3 3 o ) , LY l J 7. ( 1 ) ) , PL FT I~ ll H l 
+ ( T l'f:1,1( :130) , L I PtJ7 ( l )) f-'i..r I h'.(lH? 

n ,~ r (\ "' x 1 1. • H , 1 CJ ·.·:> -1 , :;i. 3· , :? 9 , ?i"3-;57+-;-s·c:r~ ·61; ·;trr;·rcs;·, w, A ~t, 11 ;:;·. 9-6 ~ rt i '?. ·, 1 • 1 ? , P 1 .. i= -r 1? <, ,< -~ 

+ l 71 J , l :\ ,? , l 3 A, llf ;.> , 14 ~ , l 5 0 , l 5 3 , J. 5 8 , 16 4 , l 7 4 , l H 1t , l 9 2 • ?. 0?. , ;.> 1 ;.> , 7;:, I I • I' I_ I· rn O i u! 

+ 7 ·.v,? ?,H, 2 4 :i , 2 5 A, 2 61, ?.6'.;-; ;r77+ ; 2ff(j~-2-ff9.,';?.99 ; ·3()':J , ;\ 14;37.6, 3 ·1 ll , j '", '/ , IJ LI· I 1:/ t l H'-i 

+ v ~u,:~4'i , :-:1 1tH , 3~7. , 35H / Pl. 1- 'l!{()ilh 
n ,n /\ ! IX J\ f.: I O, 3 , 9 , 1. ?. , 17. , () , 1?. , ()° ;1r; TU .~ny~·B' ~1) ~ 9 ; l .. ?. , f ?. , 9 • () , 1 2 ,'•./ , ;i, , n , o , I' IJ T IW ll ' / 

+ :"> • ~1 ' 1 ?. • () ' 9 , l 2 , l 2 • 9 ' () ' l O 1 0 ' 0 ' 1 2 ' 0 ' 8 / IJ I_ 1: ·1 ,, () H H 
I1A T ,., 1Iv" r: 1 1 ..,-, 7·0 ;-~ o , 1 1 ·;'ti~ R .. ; .. 1r;-zo;2n--;--w,-14-~·'f 2--~ :r2 , r2 , <..f ~'3 ; o ; u , 1 ·1 , ,, o . /J L ~ T I~ o H 9 

+ ? P • l 'I , :, , O, O • ::3 , ? O, ? O, 1 7 , 3, 0, 0, 2 0 , 2 0 , 0 • 0, l 2 , 1? I !' 1_ 1.: r 1-1. n q n 
111.U t\ I I I fJ At /!s,:,2 ,'3 • t-,,:,'?_, 3 , 'i i:<2 , .. 3', 13>.'t ;,i·! 3· , ·'.:f>:c'?.- ,-3'·,7-7 f-'Ll- l iUltJ l 
I l AT/.\ 11 X f- ,j / 0 , 1 O , o, H , 1 2 , g , ::3 , 0 , 0 , 3 , 9 , 1 ? , 4 , 1 2 , 1 ?. , O , 0 , 1. ;.> , l ? • 1 ?. , l 7 , 6 • h , JJ !_ t- f I{ n Y 7 

+ t l , 1 2 , 0 • 0 , 3 , 9 , l 7. , 1. 2 / ...... -· • - -·· • • .. .. ·• ...... - .. - - .. P L r-: T 1~ 1 l l,J ,.,, 

n ,~ T n 1 , Y f J / 2 o , 2 o , 1 2 , 1 2 , J. 7 , 2 o , 2 n , 1 7 , 3 , o , o , 3 , 1 o , 1 o , o , 2 n , 1 7 , 1 ? • ;> < i , , ) , f-' ,_ , . .- I R n q l ,-

+ n . n, ?. o, 2 o, zo·~ A , J •• <f~ er; 3' ;·zcrr-- · ••· -------- ---- -· ... •• .. .. · ··• Pc F nrnc; s 
ll t:,. T /~ l I T PF ,J / 2 , 2 , 3 , 2 , 3 • 7 '~ 7 , 3 , 3 ,;, 2 , 3 , 2 , 3 ·, 2 , 2 , 3 , 2 , 3 , 2 , 3 , :> ,:, 2 / i> L f- l 1, 0 Y 6 
f)I\ T /\ 11 XI<. n / O , 0 , 1 ·2 , A, l? , 0 , .. ff ,Tz~-o-;·o-, l'2 ,T2-·,T) , 1 2 , 1.? , 0 , ·, , 9 , l.? , l ? • CJ , 3 • PL FT Ro 9 7 

+ 0 • O • H , l? I ·p L FT 1, r) ':i 1, 

I) AT/\ 11 Y Kn/? 0 , 4 • 2·0 , l 2 , O , ?. 0 • ff~·ri-;-2 0 , n , ?.'D , ()' ~ 2 ()', CT , 2 n , 3 • 0 , o , 3 , l 7 , 2 n , 2 O , P LI- TR Cl Y <.J 

+ l -/ • 3 , ]. A, 7. () / I> I_ 1: I i~ I () ! ) 
f)/\ T /1 ll tr>f< fl/ 2 , 3 .'? ~ 3 , ?. ; 3 ·;·q~,2 ·,-3- ,ln•"?' ;·::r, zr •• - .. .. P IJ Tf·-'.l n 1 
I l I\ T /.\ 11 X ~' T / () • 9 ! l ? t 1 ;.> • 9 , () , H , 1 2 t 3 , 1-1 , l 7 , J.?. , 9 t 3 t () , ( l , () , 0) , ] ;., , l 7 • Y , ( I • 'J , J ? , I·' I. F 'I I{ ] fl) 

+ P , ·1 • l) , J.? , l 2 , g ·, 3 , 0 , 0 , 3 , 9 , l 7. ·, (> , h , 0 ·, J ?.'/ IJ \YT I,: J n :1 
11 A T t\ I .1 YI-' 'I'/ 2 0 , 2 (), 1 ·1 , 11 , H , H , t~ , 0 , 0 , 0 , :1 • l 7 , ;.> 0 , ;.> n , l 7 , -1 , 7 0 , ;.> <) • l .. / • l 1 , II , I-' I. I~ ·1 f{ l (l '• 

+ /-\ • H • n , :, , o , o , :{ , q , 1 2 • ].;Y , rs , x-1 ; ?. < i , ?. , >', ·1 r, o , 7· o , ;., o , ? o I r-, 1..1- ·1 1.i 1 r I', 
I) A T ll 11 T I-' f) T / f,)~ 2 , j ,' ~ , :\ • l 3 ,:, ?. , 3 , 2 , 3 , 11 ,:, 2 , 3 , 7 , 3 , 7 I I 1 1 .. r-: I I•! 1 , 1" 

11 l\ T /1 l 1Xt l7. /(j ,'O ,'3 ~9' l?., l?-;-z-,~~-6' ' r2· ;1r ,-2·~-li ' ro ♦- 'J.?. , l?. .o, 1 ? ,() ~h' 12 . (). h ' l)I_F j'j{ l 07 
+ l 7 • < > , J. 7 , () , 2 , 1 0 / I) I_ i" ·, I{ l , l x 

ll AT ii I IY l ! 7 / 2 f\, 3 , () , 0 , 3 • ?.ii , 2·0 -. () ,'2'0 , 7·0 , () , I';?• 0 , ?. () , 7 () , ;> 0 , 0 , 7 [) , R • ? I) • r, , I-' 1.Y ·1 I·! ) rlq 

+ n . 0 • l l • ? () , ?. 0 , 1 Cl , l () / f' I_ I; I '{ l l f 1 

l'l /\ T 11 I I J f-' 1 17. I 3 , •-; ,:, ?. , 3 , 7 , ? , ~-3 -~ ·s,:c 2 ;J ·, ? , :-i • ;;i--; ?. , ·1· , ·7 • 3 • :•p:, ;.> , 3 • ? I 1> I. 1- ·1 I{ l I l 
1) I\ r 1, , _ x 11. r- 1 1 ? • 9 • 3 , o , o • 3 , <.J • 1 ? , 1 ?. • 1 ? , () , :1 , L) , 1. ? , 1 ? • q , :1 • u , n , o , t ; , <J • i • n • 

+ u . -~ . l) , 1? . 1?, 9·. j . u, u ;:-!> ~ ,:r~·r>-~·1 ;:i ;1;(,-1i ·, 11. 1;.,, CJ . -~ . 11. o , :-i . <-1. f? 1 
11 t\ T /I I . y 1\ I- / '-l ' 1 ;; ' l ;> ' y ' =.,, ' l) • ( ) ' 3 ' l ? • () ' J ' () ' () ' ·:i, ' l/ ' 1 ;.> • I ;.> • l/ • ? ' ) • ( I • l) • l i' • 1 i' ' 

+ " , ',\ , Cl , i l , .') • q , 1 ?. , l ;.> , 9 , '=\ , ll , 0 , ',1 , ? 11 , I J , h , (, , Y , 1 ;., , 1 ;.> • 1i , ·.1, , () • r 1 , -~ / 

! \ t\ I /\ I . [ I ' A I- / ~, ( ,:, '? , :I , ? , ·1 , ( ,;, ?, • '.1 , 7 • ·~ • ·r '~ i' , .? . ·r ,;c ;.> • .; , ;.> . ·-1, </,:,;.>I 
1, 1\ T 1\ 1_ x r .1 ; ;,i • ;.> , ') • q , 1 ;.> • 1 ? , o , R , o • :~ , LJ • 1 ? , 1. ;; , q , :~ , n . " . -~ . c1 , 1 ;;, , 11 • , 1 • ·~ , , 1 • 

+ I :,> • 1 ;.> , ,-, , r, , I, , ll , () , ' f , h , l.l , tl , .1 • I , 1 ( l , I o , 1. 1 l • l ? • I 1 1 • 11 , ·1 O / 
ll ii T 1\ I. y 1~ ,I / (\', r 7 • ? f) ' :> () • 1-r • 1 r.; ·; · rn ' r (I ~ - r; • - H •• ·.:.:'}{ • ..:. r, • t) • l ? • l ? • <.I • --\ ' (I • I ·, • -~ • 

, ... I .. , · l •~ J 1 ;.> 

f-' I . 1- 't I{ ) ·1 -~ 

I' I. I· I I{ I ·1 ,., 
I ' 1. 1- l P ·1 I , , 

1·1 . I · I •! I I , . 
f' IJ .l •' I I i 
1, I. 1 1 .. : I I : , 
11 1. r: T111 1 ,.) 

➔• / (' • ') ' .I. ? ' l ? ' ~! ' () • ( I • l ') ' ]. I+ ' 1 (l ' ) H • 1 6 ' .I ,, ' - ? • - 'i • - i ( ' - H ' _..., • l ;.> • 1 1, ' l I) • l 11 • IJ I. I· I I! 1 :;, I I 
,. l f, . 1 1, I p 1. r- r , , 1 ;; 1 
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0/.ITA LXK0/0,0,12,A,12,6,6 , 0,0,2,4 , 6,6,6,8,10,17. , l2,0,0,3,9,1?.,12. 
+ o . 3, 9, f 2 ·; 1. ·2, 9, 3 , o·, O 7- ··· -~·-·--·- •·- · ... .. -·- ·---•-•-·~·-- -·· __ .. · ..... · · · 

nAT/.1 LYKn / 20,2 , 12,6 , o , o , 20;12,10 ,1 2 , 12,10,o , 10 , 12 , 1?. , lO,O,l2 ■ Y, 
+ 1?, 1?. , 9 , 0 , 3 , 0 , O, 3 , 9, 1 ?. ;T2 , 9, 3 / • • 

I: tH J). L I PKO/ 2 , 3 , ? , 3 , 2 , 3 , 2 , 2 , 3 , 4 )~ 2 , 3 , 5·,:,z. , 3., tp:q , 3 , 8 ,:, 2 / 
11 A T.f.\ I.Xi:> T / 0 ,"3; <i; ii, "f ;r; ·cf,-3 ·;cf;-o ~c;; fi, 9;--3~·•0:~~0 ;·y ~-cf~ j_ i ·; l"z ; ·1."z ;·c); Ci~ '.1, 9, 

+ 1 2 , 0 , ;.> , 10 , 12 , 12 , 10 , 2 , 0 ~ 0 , 2 , l O , 12 ~ 6 ,.6 ., ·z ~ l O / 
n I\ T /.I I_ Y PT / 3 , 0, ci , 3 , 9, ·12 ; f ;r;--cy;-fz---;, -W~''..f~ 00f;r~--9 ;·yf; 1 i, .. 9; J. °? ;.:. F\ , 17., 9, 

+ l?,J?,Y , 2 , 0,0 , ? , 4,6 , h , 8,10 , 12,12 , 10 , 0 ,1 6 ,l ? , l?./ 
I)/\ TA J_ l lJ ~> T / 3 , 7.)!t 2 , 3 , 2 , 3 ,-7 ,:~ 2 , 3 • ~ , 2 ; 3 , 3 ,:,: 2 , 3 , 11 >:< 2 , 3 , ? ! 3 , 2 / • • •••• -• -· • 
fHI T I\ I_ X lJ Z I () , 0 , 3 , 9 , l ?. , 1 2 , l 2 , 0 , 6 , 1. ?.. , 0 , 3 , 6 , 9 , 1 ? , l 2 , 0 , 1 2 , 0 • 6 , 1 2 , ?. , 1 ? , 

+ o . 1 ?. , n , 3 , 01 · · · · · ----· M ·--- • - ~ - • •• - ~ ~- -- ·---- " -·· --~ -- • • - - · • • • • 

0/1. T /\ L YU!./ 1?., 3 , 0 , 0, 3 , 12 , 0 , 12 , 0 , 1? , 12 , 0, 12, 0 , l? , 1 ;:> , 12 , 0 • 1?, 0 , J.?, 
+ -H,O,O,J.;t!·1z-,A , 6 / - ······-···· •• •• • -··----··--· ·· ·- •.. •... . 

n Ii TA L I P 1 1 z / 3 , 4 ,:, 2 • 3 , 2 , 3 , ?. , 2 , 3 , 5 ,~? , 3 , 2 , 3 , 2 , 3 , 2 , 3 • 3 ,:, ?. , 3 , ?. I 
D.tl T/1, r Ff\lT /'(j/ .. •• • • •••• -·. ··-···- ---···· ·-·---·--•·---- -·-~-·· ··-· . .... ·-· · ······ ..... 

I ~ ( I F "I T • I\! F- • 0 ) r, n T n l J 
I Ff\iT= l. 
nn 10 J=l,358 
I{:-< ( l ) = I I<. X ( I J / 2 0 • 
~Y(I)=IRY(I l /20. 

1 o C n MT T !" tJ E • - • • • •• 

l l l = 1\1 Y. ( , I L t T 1-{ ) 

I\! = ,\) X ( ' I L F T J.{ + r r - T 
JF(TH~TA.f0 . THLAST) 
THL!\ST=THFTA 
CTH::CflS(THF f A) 
\ .H I = SJ 1'! ( THfTt.i")'·-- · 

f"lfl ?O -1=T , f\1 

., .... -----~ .. ,. ···-· ·· -- . ·- ··------·.··-··~-· ., ...... 

XX= ( I'.( X ( , I ) ,:,c T H - r~ Y ( ,J ) ,~ST H ) ,~S I Z F. 
Y Y = ( I~ Y ( ,l ) ,:,r: T!-1 +·RX ( ,J ) ,;, S TH r):,·sTrF.···. ·-"' • ·--- · ·- .• ·- ..... 
lf'.:(JPl_t\1\\I-= - ?.) 13,1.4 , 15 

lJ XX=XLI_H <:+xx 
YY=YI.LHC+YY 
7. 7. = 7. L 1 __ 1-1 ( 

(~Cl Tn l h 
1" XX=XI.I_H( + XX 

t.7=71_1.'-l( +YY 
YY=Y I_ I_HC 
(~fl Tl! l h 

J <-; 7Z=7Ll_l-jC+YY 
YY=YI_ I_. HC+XX 

XX=-=XLL4C 
l t·, Ci\ L L Pi{ I .1 Pt_ T ( XX , Y Y , / l • I I> F 1,1 ( , I ) + l O ) 
?11 cnw1 I :--11 If: ···--· -- • -- • ••••• · ·- .......... . ....... . 

Xx= n • ~p:,c Tf-p:: S I 7 f 
YY=(l. ri,:,~ TI-J::,s I 7. E 
Tl-(,lf->l . . l\l\!l--7.) ?l,?l.,?.3 

:;, I X i\11__ I_ H C = X I. I_ H C +XX 
y 1,, 1. !_ 11 !'.::: Y L 1_ HC + Y Y 
/i\ll.l. H (>,71_1_HC . 

Fil ) 1 I ;.> t, 

:., .• \ •\1 I_ 1. 1·1 Ca: I( I. I. f..l C + ~ X 
l 1\'I , t. I I ( '. "-' / 1 .. I_ Ht.: + Y Y 
Yi\'1 .1 . I IC ::.YI. I.I IC 
(·.1 I ·1 I I / 11 

? \ 71':l_f.l•l(:: 71.I_HC+YY 

y 1,11 l. 11 L:::Y1.UIC+XX 
Xl\11.f llC=X! .. IJlr. 

? l, C. .'\ I . I . 1 > I{ I 1 ! • '· T ( X 1,11 _ LI ·Ii: • Y f\l I. L HI: , 7 1,11_ U IC • ·1 A ) 

f>L i-= Tf~ J ?::i 
p I_F T '< ] ? L, 

PLFTRJ?'? 
IJ CF i' 1f i 2 ;,--
f-J L f- Tf< l?.1 
PIJ 'l I{ l?f-1 

fJl.FTR J?q 
PI.Fl~J:1n 
1-'LFTRnl 
f>i_·~ l 1(1 :~·2 • 
PU·Tf{ 13?, 
PL~ i'H 1 :1tf 

PI.FTR13S 
Pl.FT !{) 3f) 

PLr:TI? L-n 
• p·,_ ·r: 'r i~ ".i '.~ ;1 • • 

I-' L 1: T II J 3'.! 
\> I_ F ·1 I~ 1 4 () 
PL F TR l t., 1 
P ,_ r.: ·r I-!. 1. L1. ;; 

PlrTR]tf~ 
• ,) c v·n~ 11, 'i 

I-' L r rn 11., ,, 
I-' I_ I- TI~ 1 Ld) 

IJ L f: rn 1 4 / 

p I_,·: TI{ 1 /1.H 

PL r Ti~ l ii '-! 

r ·,~r: l R 1 ,~1, 
l'Ll· T I~ 1 i:..1 

I) ' · · ,: l ,.z 1 'i ? 
P 1..1· T 11. 1 i-. '.J, 

fJ '- f'. TI~ l 'i 1, 

l'l.f-lH 1 '> 1) 

vu.:·-rr{ 1 r, i', • 
IJ I__ I· T 1< J () ·1 

P 1. r= l R l '> H 
!J I_ i-.: T R 1 '') '-J 

P I_ F TI< l 6: l 
I.JLFTRlhl 
PL FT 1{ 1 A7 
1> 1 .. F l !) .1 6 ·~ 
r1 1_F1 ,: 1. r,1.. 

(> I_ f-· I !I l /, S 
11 1_ 1: T ,: r .,) r-. 
,,1 __ 1: 111. 1 r, ·r 
p , . r T ,r 1 /') i~ • 

1) 1 . , n {, 1 1-i '1 

PLl·T !{ 1 / (l 

I-' I. f- I 1' 1 f I 

11 1 .. !· I 1 ! l ·,1? 

I.J 1. I·' ·1 !,: 1 "/ '.J, 

P ! . ~. T ,, ·1 7' 11 

I' I . I· ·1 ' 1 ·11 , 

111. :- I 1{ 1 ·ti, 
i-' I. f. I I I I ( ( 
P I, : : T :-! 1 ·1 ,, 

I' I. I I : • I '( 'I 

1·•1_r. I!•: 'I:·' i\ 

I' I ! ! i.- l .': I 
I ' I . I • I : >. ;> 
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s l It·\ R fl! I T I !\1 F PP c; fH: K ( /XL l HC / , / Y l L H C / , / Z LI_ HC / ,-JG RF K , TH F. TA , S I 7 f: l 

j 'j>(.;1~.F i( (.;Ff\lF.t~ATFS A PtRSPECTIVI: PUH OF A CAPITAL rm l(J\,Jf=~ CASr 
,~ R 1= i-: ,, L i:::··1 TI:: R. • • • • • - - •. ·.: • .. -.. -~----· --·--·· - • ·-- - ........ • .. ·--· .. -··-- ·•·• .... · ·· · • · · 

1 i\tiJIJr PA.R/IMl:Tr. i{S---~- ..... ·:---·'·-~~-~· ··---- ·:·--·- · ~ --~-•-~:·' ···· . - - • ·- • • • 

XU .. HC,YLLHC - COORDINATES ( IN · lNCHF.S) llF THF. LIJ\t.!FI< 
t_ f. Fl - 1-1 t\°f'J n "c'O R l\i'l:'!Ctft=- -'(R !:~ GR Et'ir I_ E° t t F.H .... . 

,J(;Rf.=FK - Cllllr.- I\JUM8fR INOICATJNG,· TH~ GRf.1-=K U:Tlf::K Tfl IH-
PUITTtil • • - ~ 

LF.TTE.R CODE 'FOR ' CIJDE FOk 
······---~----- . CAPTTAl~ ~ --·- -LOt'1f.: R 'cAs i-=·. 

i\Lf>HA _ __ 1 ·:. . 25 
i:s1:.n .. - - ---·-·-'- ·-:- • -2 '--~·-··--·---··--.. -: • .... ,.26· ·· 
C~AMMA 3-. 27 
u E l_ 1 .6.. • • - - ----- .. • • t;: " • -· ..... --.... -· .--'2· A .. . ·-

t P S I LU N .5 • 2 Y 
7. ET A -----·-------·-···· --7; .·--. ----· __ .,__ :Hi 
ETA 7 31 
l HI: TA-- _ _ .. _ ..... ·--· ---g - -·-- .. -- 3 2· 

(SCR I PT) 33 
·rnT A .. - .. ·-- ----~- - ------· .. ··g------···-·-- . .. .... ··- ·34· .. 

KAPPA 10 3~ 
U\l'··lKDA'~---- ---·-·"· .. ••.-:rr~ -· .... , ... , .. '" 36 . 

/"ti I 1 ?, '.·','{ 
I\Jll •• ··--.·-· •· ..... .... ~·y3•·" -- . . . . . -~,H 

Xl 14 :'1Y 
'i lM'I C'RlJN'~----------~··t;:;T~·-~,----.. -- • • i➔-0 

Pl 16 41 
l{Hn -· ---~----·.- · ·- .. _ .. ,.. --rr·· .. ···· .. · • · 1+i · 
SIGMA 18.· 4j 
• ( sonpn-- ·-----'----- ·-:-··- · ..... ---· ·· ,~4· • 

·1AI) 19 4'5 
• ·rnssTDjl,1 20 • -···-4"7, .... . 

PHI 21 . 47 
CH r ··---·-- ·-·---- .- - 22 .. . ·---· ..... - - · . 4-fr -

PS I 23 4Y 
T.li'l FGA ... .. ------- - - - - --;r4---.. - ·- ·---- . '5 0 

THETA - THE ANGLE (IN kADIANS . IN THt X. Y- fJl_l\f,JF) J\T 
• • • • 1,.J H l C 14 • THE' '"GRE ETC"t.:F"TTf:~·--rs·-n:r f·ff. "'i,{R I TT F f\l • 

SIZF - TH~ HFIGHT (IN INCHES·) · OF THF LET -rF~ 

UH•ii"l ill, t f-\UlCKS 
/ 1\IEXT'/XNUJIC: . YT'il'll:Hr,,-zNr:tHC ---·- ·- ... . 

Xf\11.LHC - X- COORl)Il\1/.\TE ( I N lNCliFS) 11,1 X,Y - J)l_l\ 1\1i; Il l~ 
l_ ffi,J EK. U: FT' HAND _, CTI!{ i,1 t f-1_ I l F 1,1 D T <; Yi1t RI 11_ 

Yl,11.1.HC - CllRRF.SPfll\lUING Y- Cllflkl'l)1,i/\lr 
l ,\II_ I_ Hr, • r:riR Rf S PnNn 1 [\JG ·-z- c flilR I) T i\l I\ T F 

/ fJI_ Ai\11-- / .I Pl. /\!,1!7 

,) P I_J\N t: : .. : "fNITTC:A'T FS C®T< DTl\f/iTF j) I. 1\i\: r~ I) MU1 l_ r: '- I_ TII 
1.m1CH 1;1{1~rK LFTTl--:H l S ll l l~f- 1,m 1 ·r I J- 1\l. 
- l ·x , Y- 1-'l_i\t·H:: 
= ?. X, /-f.ll/.11,! !: 
=. 3 • Y • i' - P L /\ (\l,l: • 

/1.t\ST /THLIIST , CTH,STH 
Tlll.1\ST - · I:AS'T \11\'lJIF ()F" THl:: T/\ 
er H • s 1 1 1 - c 11;; 1 N ~- AN Ii s 1 N 1- 1 n: • 1 1-11. "s 1 • 

P(;R F.K no l 
p(;R t KOP? 
I> (.; I~ F. K fl O 3 

1-'CR Hfoflt. 
PGRFl(()()l-i 

P\;R 1-: i(Ciflt, 
P(,fa( r K (Hl ./ 

p(;1U-: K ()(Pl 

fJ c; R i: K n n q 
, • ·i:, (; i< ~ f\. () i ( I • 

fJ(;RYKOl l 
P 1_; RI; K () 1 7 
P(;R !=KO 1 ·1 
1-'(;P_"i-:K()J.4 . 

F1 c; H f. K n l 5 
• - 13,~q t k<i f 6 •• 

PGI~ r.ft,()). 7 
fJ(;R !~ K. () 1 ~\ 
JJ (;R_ F:K O l (.I 

P(;IH:.KO?O 
f.'(; !-1 f Ko::> l 
P"C'. R ,~ i< o ? / • 
l-'(;fH ·K0?3 
f..>(~kl~K.0? 1\ 

P1;1-1 l'I<.()?~ 
l'hl{ I~ l<O?.t1 
P(;H f-: l(ll? f 

p (; lh K () ?°H 

f-' l~H F·l<.0?'1 
,., 1-;i-( ,:"i( () 3 () 
1-' r'.;i{ l~K<Hl 
fJ { ;p, I- I(():;? 

P (-;R 1: 1<0 :~ :~ 
r ·<~·1d.: 1< <i~~ , ... 
P c.;1< t t< 03-, 
fJ i'; I< 1: K O ~ 6 
P <; R I- I< n 3 7 
J'.i(.;R t.: K03H 
f..>(; I{ FK(l:1 9 
p(;P F K()t1n 
F' (.;I~ I· I< ()I, l 
p 1; ru.: K M ;> 
1;1;1~ 1: l(()t.,. ·', 

jJ (~ I{ 1.: I( (l/1 I , 

JJ (; I< 1- f< ()I,. •, 

p (~ i< I'· I( (\I,. { , 

1'(; 1, 1--1~ i \'-1 i 
I' ( .; R i : I( () '-, 1-: 

IJ (; i < I· I( ( l /1. </ 

J, ( ; 1-( ,: I< ( ) l•,i: 

iJ 1:, I: I- t<. I l 1) ·1 

~' (.; f.: ,: I( {) i:, ') 
f' l -; !·' I~ :: I l 1 \ ·_,i 

I-• 1., I{ 1 · }~ I 1 • ) Ir 

I·' ( , I' i· I< I I 1·, ', 
I) 1 :, i< ; • f' 1 l'·, : , 

I' (.; I< f-- I< () I' { 

j) ( ; J{ t:· I'. (l l'i jl 

J.J (, t, I :· 1 ! 1,, • 

11 ,,f1 ! i ' fl( d l 

I '• I . 1, , t 



C Pr,, 1,: (I I\t / Pr_ A 1,1 E / ,JP L A''! i:: 
C niv, 1l .. , ( l f\J / 1,1 f X T / XNl_ L HC , YI\I 1_ L HC , Z NL l ,Ht. ---··· ·--·--··-···-·- · 
C(l/1,\Mfli\!/U\ST /THLAST ,1:TH , STH .. 
n t MF (\1 s I 111,: N x ( 51 f, ,-ex ( .1,3 6 r~-R vrz.·36-r;rPFNf2i.-36t; Ti:rx (4 31·i ,- rR v r4 36 ·) ~ • • 

+ L X /\ f. ( ')?. ) , r_ Y /1. E ( 5 7. ) , I_ I P /\ f: ( '>?. ,) , L X Z K ( 5 4) , LY Z K ( 5 4 ) , I. I P Z K ( 5 4 ) , 
+ 1..x1_n(47l , 1_v 1_n(4 ·1) ,L(PCOi1+11;t}(PilTC5bT~Tv·p'flJl56'l , 1..1Pr1 11(~i6) , 
+ I.. x i" r I i"I ( 3 9 ) , L Y F ! J M ( :? 9 ) , U J-> F u M ( 3 9 ) , LJ X A E · ( 3 O ) , UY A E ( 3 O ) , l J I P 1.11= < , n ) , 
-1- 11 x l K ( :-1 6 l , 11 v z K ( 3 A l , u (Pl k ( :'3"6'Y, t'i x: i:CiT'.3°1 L l:rtCi H 3 -r l ~ f J 1 P Lo ( 3 r 1 , 
+ I IX (J J 11 ( 3 9 ) , 11 Y P f l J ( 3 9 ) , lJ l PP I U ( 3 q ) , U X F OM ( 4 6 ) , UY FU 11,-1 ( 4 6 ) , l J 1 I-' t-= I 11•1 ( t, 6 ) 

r 1,1 -r r-r~ 1: 1.z 1, x Ai::~ i 1v /1. 1:: .1, 1 P ,~ i= ~ iT><'fk :rrv"Ik. ,Uri7z i<:-;ux-u,-~ 1J°'i'LTi ·;,n ,)1_·11 • ii xi_:, 111. • 
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f)( .; 1-1 H, I. •~ ·1 
1-'(;~1=1< 1 r..11 
1, ( , IU· f<. l 1) 'I 

i't,; I~ I: I( 1 (11'l 

I' I ;f! ~-I<. l. b ·1 
J>C•~ 1: I< 1 /) '; 
1.11.;1{ 1- k ).6 -1 

p·1.; t{ I: I( ] 61., 

f' (; I< I· K l r, a., 
1) l, I{ I~ 1-( 1 h 11 

tJ(; l~!-·K 1 c-,·1 
• I;1;r{F 1< 1 AP 

l'(;11~K 16l/ 
pr;!{ FI( l "fll 

1-'hVl·K J 71 
Pt;ln-: 1< 17 / 
1•1;11 ~I( 1 ( "-<, 

pi;,~,:''. l·1 1• 

I' I , I'. I !'. 1 / 1
, 

I•I ·,u., ,, 1 ·u, 
I' 1,1 : I I'. ! / i 
I 'I: .'! ·I< I / ;t 

f • I •I,!· i-: I I ' I 
,,, :p 1 1, 1 r:n 
I' ( ,I I I{ I f • ·1 
,,,1•"111:,, 

1) ... 



? / X 1,11_ I_ 1--1 r:= X 1_1_ H C +XX 

l "' I. ! _ H C = 7 I_ I. f-1 C + Y Y 
y1,11. LH(>:YI_ 1. H C 

1;1 1 1 11 ;uf 
;.>?, 7."ILLHC=l.1.I_HC +YY 
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I 1\1 i-> t Jl f) A 1-{ AM E H:: :-{ S . . . 
XLU-ir. , YLLHC:.: THE··-xTY::cTffiTfrTf~fA1:·i:-s····-nff ·1i\ftR1;=s·) .. ()F TH E 

U l\•/ E- 1-{ U: f T - HA l\i'[)° CO R. NE R D F-. THE D I G IT • 
,Jf)I GT - THE orGTT T□--RF.- ·P-cri·n:-t1r ·--····· 
THETA - THE ANGLE (IN KAf)lAI\IS ♦ -.- IN TH~: X , Y- PL A!,!FJ /\T 
••• -• -• • ~\~fi-n CH. THF. o t G 1 T"--"T$-:--"Ttrsl:'P'[Ui7'E'ff: •• -·-----~ ·-----·· --

SIZE - THE HEIGHT (IN INC HES) O_F THE UIGIT. 

;\I fl rn H E R. E f\l T R. y p u I N T s 

UtMMf1N BLOCKS 
/N~X°l/xN"t l~Ht ·; -,{NL t"Hc--;-INILHC ·-· ··-··-··· ..... .. ··•-- . 

XI\ILL HC - X-COOf<.DINATE (IN .- INCHES). 11\l X, Y-PUU\IE flF 
···1owER-·u:·FT HAN~coRNER •• llF · l\t"ExT · svMRUL 

Yl\ll_f.HC - C-DRRESPONDING Y- COOKDINATE 
ZN LL HC - CORR ESPTJKTOTf\fG-:~T2ftTrrR'-D H.lA-T E • ••• - • - •••• • 

/ PLA/\11:/,JPLANE . . .. , . 
·:, PTt\NF·-.:: • i--NTT.TC"tiTF..t:;- r,nmrrrrim-1=·-rri'il\ff~ , .. 'fSJ1R ACL~t L • n i 

\,J H I CH O I G I T" I~S TO 1-H-: \✓ R. IT Tl:: N. 
= 1 ····x -,-Y .::·p I: .&l\l"F' , - ·· :· ••• •• ••• 

= ?. X , 7. - P I_-A l\l F. . 
- =··-- 3. -··y; F-P LA~lt'--·· "' - • -- • •• 

/l/\ST / THLAST,CTH,STH . 
, T Ht: As T ·..: --1.-i'fST-mnF-n"F 'rnE Ir'""·----- , ·- . ••••••• .. ..... . . . 

CTH , STH - COSINE AI\IIJ SINE OF 1 T HI.AST 1 

f>f)lGTOOJ 

f-' n (i; too2 
·I; 1>T(;Ton:-3 

• ··13/i n; t m·)4 • 
/Jfl I(; T 00'1 
l)f_lTc;"l'r>Oh 
f-'llJ!;To(J"/ 
Pl) I (~TOOi\ 
PIJJGT009 

, • • - -r>-rY-n~Tiifc1 ·--·. 
POIGTOll 

• i>i) IGT(li? 
PD J !~ TO l 3 
PDlt;'Tf114 
PDJGTOl.':> 

• • Pti (1;foTA -
PDIGT017 
I; O(G TC) fr, . 
PfJJl;TnJ.Y 
P I) J (::r <12 n 
P l.>IGTll?l 

•• ·p1nt,rn?.? 
PD l(.; lo;; ·~ 
Pr IT (~ T n ~ ,t 
PI) ft'.; T ()? .-) 

/)f)j'f;T(l?h 

f'l)l!~TO?/ 
Pf> it~ T<l?.fl 
I-'U T (, T O?'-J 

C • - - • - --·- ·-··-·-- ---- ·-· ••·- -- - - -- .--··· - • " i>!Ht";T030 

S II I·\ I-< 11t IT I r,I F P µDI (-:; T ( / X 1 .. L H C / , / Y L L HC / , / Z. t. L H C / , JD I GT , TH I: TA , S I 11~ ) IJ I l J GT O 3 J. 
UlMMr11\I/PLAI\IF./,JPlAl\lE ••• · ·-·-·- ··-··------· ► - , _.._ _____ , _ ••• PDTC~T03? 

Cf.1l'W1(tf\I/1'lfXT / XI\ILLHC, Yf\ll_l_HC , i.'.l\!Ll,.HC ' • • • /JD I 1;T033 
(.(TMt11()hJ / L 7\ST /TR[ A·sr, C TFr.~ . ·-·------· - ----- ••• PTffGT03Lf • 
f)I M f. 1\1 SI (Ji\! f\I X ( l. 1 ) , !< X ( R 8 ) , RY ( 8 R ) ,. I Pf. N (.8_ 8 ) ', I -RX-( 8 8 ) , IR Y ( RR ) PD I c; TO 3 "> 
nAT A f\lX / l, J. 0, 14-,? 2; 31; 36-,46 ~ 58 :,oU,7T;--Wn--·--- . - • • • • •• • • POT c; TO~·H'> 
nATA IRX/0,0,4,R,12,l.2,H,4,0,12,4 , 6,6~0.~,8,12,12,0,0 , 1?,(J,1?,4,R,PnJGTn37 

+ l.? , 12 , R , 1+ , 0, R, 0, l? ·, J. o·;· ro ,·o·; 4,cr·;TT,'12T l:t ,-4-· ,o ,U-,12 ·, r 2, R", 4, 0, 0, 4, PD I(; TO 3 f\ 
+ K , 1 ?. , 1 ?. , 8 , 4 , 0, 1 2 , 0 , 0, 3 , 9 , 12 , l 2 , 9, 3 , 0 , 0 , 4 , 2 , 2 , '~ , H , 1 0 , 1 l l , H , 1 ? , H , f-' () I G "I" 0 3 9 
+ Lr • o . o , '• , R , 1 ?. ·,-1 2·, ff,"Lr'"/OT" ·-·· ,, ____ ---·- -- __ , _________ ,-___ , .. •.... ·- ·- • P ri n; HY4'." 0 

I l I\ T A t R Y / 4 , 1 A , ?. 0 , ?. 0 , 1 6 , 4 , 0 , 0 , 4 , 0 , l 2 , 2 0 , (h ). 6 , 2 0 , ?. 0 , l 6 , J. ?. , ;; , ! l , 0 , ;; 0 , I' I l T l -, T ()I,. 1 
+ ? o . 1 4 , 1 '• , 1. o·, ti- • o , o , 4 ·; ?. n-,6 \~5·, 14 ·, n , ·1+•-;n··,"tY;--4 ·;-ro ,14-, 1 L, , 1 o . ;., u , ; u , 1 A , P , n 1~ r n 4;; 
+ 2 O , ? 0 , l A , 4 , 0 , 0 , '• , l O , l 4 , 14 , l O , 2 0 , 2 0 , ) , 0 , Cl , '.:I , 9 , .1 2 , l ?. , '-.I , :1 , l ? , l 1., , f-' I l l t-, I fl 'f :1 

+ l K , ? () , 2 0 , l B , l '• , l. ?. ~ 1 0 ; 6 , 6 ~To-, l 6··, 2 O"; 2 cr;--r6- ;7+ '~ 0 ,-n , ~- / PI \l 1; l ()Ii 1,. 

1 1 A r ,, 1 I) f. 1\1 / 3 , CJ,:, 7. , 3 , 2 , 2 , . 3 , / ,:, 2 , 3 , !:l * 2 , 3 , 7. , 2 , 3 , 2 , 3 , 9 ,:, ? , 3 , 1 j ,:, ? , :1 , H ,:, ;; , ~ • 1 > 1 _, 1 1; -,- cit, , , 
+ 7 ,:, ? , 3, 1 T,:i;;, / ··- ···-- ····---·• -·-··---- ·'"~-- --···-- pn r1 ;--ro,~h 

n .ll T l\ I F. f\l T / 0 / P I) l G T I l It I 
I F ( J F 1\1 T • 1\1 [~ • [) r c; Cl r Cl 1 1 • 
J F 1,IT = 1 
i")f)JOJ=l.HH 
,{ X ( I ) :-: r I< X ( r ) / ?. () • 
KY( l )::TRY( T )/?.O • •• 

1 () C I I htl I l\'l I ,-; 
11 Knl(; T=Jl)J(;T+l 

I =NX ( 1,01 (; T) 
1\1 = 1\I X ( I(_ 1)1 (-; T + l ) - 1 
I F ( Tl·P: T .l\ . f:[J. THU\ ST ) 
THLAST=TII FTA. 
C Ht= Cl IS ( Tl Ir TI\ ) 
S Tl I ::; S I i\l (TH 1: f' A ) 

I ;> Clll\lT T ;\Ill!~ 

GD HI 12 

Pfl l t~l()4H 
I., I > 1 ! ; T (l /.i <i 

PI\Tf, T(l 1i ( I 

I·' I l f l ~ l () ,-, l 
PTll rans ;;, .. 
1-1 I l I I ; T () ') : ~ 
I-' i) f ( • l I l ' , 1, 

/J I\ 1 I : I () I) 1) 

I ' I) l (.; I Cl'"> h 

f' l l) l'. I"•' " ( 
P lifr'.l (1r;p, 

~'I) J 1 •• 1· () 1:>q 

I' I q I f Oh()" 



n r1 ? 1. 1 , 1 =- r • r-.1 

'< X ~ ( I~ X ( , I ) ,:q~ TH-Ky" ( .J ) ,:, ST 1-t") ;;, S j Z f. 
Y Y -:c: ( R Y ( .I ) '~CT H + r~ X ( J ) ,:. ST H ) ,:c S I Z I= 
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I I~ ( ,JPl ... J\
1
\ IF· -?.) ·13 ,"i.4, 1 s··--~·-~·-~ ·-----~··- , ... ~-----·-------~---~- · -

1 ·\ X X :-: X LI .. H C + X X 
Y Y = Y !_ L Hr: + Y Y 
I. I:= I I_ U-IC 
(;(l Tl I ) f-,. 

11+ XX= XI. L H( +XX 
l. Z =? I_ I_HC+YY 
YY=YI_I_HC 
f;rJ Tll 16 

. 1 •-, U = I. I_ L H C + Y Y 
YY=YLI_HC+XX 
XX=XI_ I .. HC 

1 r, r. 11 '- 1._ fa> K 111> ,_ r ( xx ;·v v, z t; 1 ·15 Fi·nJ T+Trr·-··-···---·- - -·---· •• • --·-.... ··- · ••• 
? o r. rn,1 TT ,,11 1 i: 

XX= (l • i\ ,:,c TH,:, SI Z E 
YY=O. n,:,s TH>~S I 7. F. 
Ii.::(,IPl_i\/\I1: -7. ) 2.1°,7?.?.3 

;;1 x1,11.I.HC=XI_I_HC+XX 
Y 1\11_ UI C =YI_ I_ 1-H: ·+ Y Y. 
/ /\11. L f I C = Z 1.. I_ I K 
r;1 I l I I ? t... 

;,> ;., X hi I_ L t-1 <: = X L U-1 C + X X 
1 1,11. Ll·l(::::i,'.1_1_1-H:+YY. 
Yhil_LI-IC=YI_I_HC 
,~11 Tll ?L, 

?·-1 {1\II_LIH>ll .. LHC+YY 
Y ,,! L IY(=YI_ I_HC+X X 
X1\iLLHC=XLI_HC 

. • • . 

7.4 U\ LL 1>rtl)p1_ T ( XNI_I_HC, Y1\11_·U·fC,"J /\!T(llC~ -DT- -:----·· ••• 
'<. != T lJ I< I" 

PD I(.; TOh? 

I; I\ J (; 'I O 6 "..\ 
P Ii r (; l n r, '+ 

•• ii"(>fi;TOhS 
~'ll 1 f·,lU6h 
I->IJ [ (;'f()h'/ 

f'{) l <~ TOf,H 
Pl.l J l, 1'06'-i 
fJliJ(,'f(J"/0 
Pl)T<;'fi)? 1 . 
POI 1-;T07? 
Pfll(,T07~ 
PI\I(~T(17L► 

P I) I C~ TO ·1 ':> 
P11IGT076 
·i:,n n;·loT~1 
P [) I c-; T ()"( 11 

PDT<iTn/<) 
PLl]<,r(lR() 
f-'llf1;ToH 1_ 

I'll) (.; ·111>1:) 

!J I l l' I.; ·1 (l 1i j 

p I) f (; T ( P\ 11 

l.>1.1 rt;Ton••; 
Pl/ I h I' Uh/, 

I'll.I (;·1 (lll'f 
I'll l (~ T niw 
Pl.i l 1;T1Hi1.J 
Pl I J (; T WHl 

IJ'i If (; ·1 /)(! 1 

1>nr(;!n'-J? 
Pfl{(;rny::,; 
f:> I.J l (~ T Cl'Jl.1 

i:, fl l 1~ ' j ()'i', • 



C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C. 
C 
C 
C 
C 
C 
C 
C 

.. . 
SUBROUTINE PPCHAR( /XLLHC/,/YLLHC/,/ZLLHC/,JCHAR,THETA,SIZE) 

- • - --· -· ·-·• , .. -~ •• ' ..... ' ..... · -- · · •◄~--- ..... ···~ ••• • -

PPCHAR GENERATES A PERSPECTIVE PLOT OF A SPECIAL CHARACTER. 

INPUT PAR~METERS 
XLLHC,_YLLHC - Ttt_f; __ C_QORDl~AI.f.S. ___ UN.l~C.HES, OF THE LOWER 

LEFT-HANO CORNER OF THE CH~RACTER 
JCHAR .-: CO.OE NUM6ER_ .. Jf)I.DJ .. C.A_T_l_N~ _J _ti~ ... C.HARAC:T.ER . TO BE 

PLOTTED 
C!iAB.ACT ER . 

( BLANK) 
& 

• 
. ,. 
" 

.. 1 .. 
EXCLAMATION MARK 

: -~ . . -- ... 
$ 

__ #_ 

COPE NO. 
l 
2 
3 
4 
5 
6 
7 
8 
9 

ARROW POINTING LEFT TO RIGHT 

10 
ll 
12 
13 
14 * 

t 
. __ @_ . 

( 

J 
FLAG 

• 

= 
NOT DEFINED AS 

CENT SIGN 
+ ANO -
. P:il=~K ....... . 

> 
. < 

NOT = 
'CURLY D• 

DEL 
DJV,I SI _ON 

I NT EGRA L S I GN 
LEFT BRACK ET 

RIGHT BRACKET 
LEFT BRACE 

R IGHT BRACE 
>= 
<= 

INFINITY 
SIMILAR TO 

(LOGICAL NEGATION, 
DEFINED AS 
AP.PR OX. ,. 

CONGRUENT TO 
SQUARE ROOT 

OEGR EE 
ANGSTROM 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 
'• 5 
46 
47 
48 
49 

PC HA ROOl 
PCHAR002 
PCHAR003 
PCHAR004 
PCHAR005 
PCHAROO& 
PCHAR007 
PCHARC08 
PCHAR009 
PC HA ROlO 
PCH ARO 11 
PCHAR012 
PCHAR013 
PCHAROl 4 
PCHAR015 
PCHAROl6 
PCHAROl 7 
PCHA ROl 8 
PC HAROl 9 

· PC HARO 20 
PCHA R02 l 
PCHARO 22 
PCHA R023 
PCHAR024 
PCH AR02 5 
PC HAR 026 
PCHAR027 
PCHAR028 
PCHAR029 
PCHAR030 
PC HARO 31 
PCHAR032 
PCHARO 33 
PCHA R034 
PCHAR035 
PCHAR036 
PCHAR037 
PCHAR038 
PCHAR039 
PCHAR04() 
PCI-IAR041 
PCHAR042 
PCHAR043 
PCHAR044 
PCHA R045 
PCHAR046 
PCI-IAR"4 7 
PCHAR 0 48 
PCHAR049 
PC HA ROSO 
PCHAR051 
PCH/\R052 
PC 1-!,\RO 'i 1 
PC HA R05'• 
PCHI\R0 5 5 
PC tl/\Rf.,56 
PCtl.l\ '.=',·) 5 7 
PC H /1·~.n 158 
PC ' . .~ ri 0 

p .. i , . o(• 



C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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UMLOT 
ARROW _ PJJJ..Nl I N~ ___ L_l;_f.I ... IQ. ___ _ 
RIGHT AT ( XL l HC , V l l HC t 

U~Q.f~ll~_E _____ . 
(PREVIOUS SYMBOL) 

..... qv~_f3._LJNe _: ___ . 
(PREVIOUS SYMBOL) 

50 
51 

52 

53 _ 

THETA - THE At-!g__L_l; __ J .. t ~ ___ RAJ>J~_t'1,. ___ JN_1Ji.~ ~-, Y.-PLANE ) AT 
WHICH THE CHARACTER IS TO BE P~OTTEO 

SIZE - THE HE I G_HJ .0 .~ t NCtfl:$_1 _Q__f __ _T. ~E CHAR~C TER 

NO OTHER ENTRY POINTS - ~ .. -· - ..... - . 

COMMON BLOCKS 
/NEXT/XNlLHC,YNLLHC,ZNLLHC ~ . 

XNLLHC - X-COOROINATE ( IN INCHES) IN X,Y-PL.ANE OF 
- • • i.·ow·EfR-L-eFt··HA°i-io -r□RNER oF NExr svMsoL 

YNLLHC - CORRESPONDING Y-COORDINATE 
zNLLHc - c·aRREsi>orifoi"NG- i=·c·ooR61NAre 

/PLANE/J PL A~ E 
JPLANE - 1 Noic"Ates···cooR·o fN°A·r_E __ PL A.Ne · i>ARAL ELL ro 

WHICH CHARACTER IS TO BE WRITTEN , 
= 1· ··x,v-Pi.ANE • • 

= ?, x,.~-.P.l~"'5 . 
= 3 Y t Z - P LA NE 

/L ASTlTHLAST ,C TH, ~It! _____ .... ·--··- -•··-· . .. 
THLAST - LAST VALUE OF THETA 
CTH,STH - co_~I_t~E AN_O ___ SJNE OF 'THLAST' 

PCHARO 61 
PC HAR06 2 
PCHAR063 
PCHAR064 
PCHAR065 
PCHAR066 
PCHAR06 7 
PCHAR068 
PCHAR069 
PCHAR070 
PCHAR07 l 
PCHAR072 
PCHAR07 3 
PCHAR074 
PCHAR075 
PC HAR076 
PCHAR077 
PCHAR078 
PCHARO 79 
PCHAR080 
PCHAR0 81 
PCHAR082 
PCHA RO 83 
PCHAR084 
PCHA R085 
PCHAR086 
PCHA R087. 
PCHAR088 
PCHAR089 

·······-······ .. ·-·--· -····-·-···· PCHAR.090 
S UBR OUT I NE PPCH AR <IXLL HC/ ,/YtlHC/, /Z LLHC/·,JCHAR, THETA, SIZE) PC HAR09l 
COMMON/NEXT/XNLLHC,YNLLHC,ZNLLHC PCHAR092 
CCMMON/PLANE/JPLANE •• •••••• • ••••• --·· ··--- PCHAR0 93 

COMMON/LAST/THLAST,CTH,STH PCHAR094 
DI MENSI ON NX( 54 t ,RX (38 3 t ,RY( 383), I°PEi,{(3-e3·;, I RX ( 38 3 t, IRV( 3 83) PCHAR095 
CATA IPEN/3,3,12*2,3,2,2,3,4*2,3,5*2,3,2,2,3,2,2,3,8*2,3,4*2,3, PCHAR096 

+ 3*2,3,3•i,2,3,4*2,3;~~2,3,(1~2~j~~~j,i;3,2,3,2,3,2,3,2,3,2,2, PCHAR097 
♦ 3,2,3,2,3,2,3,2,3,9*~,.8~.i .,.~,~-? .. ,J, .... ____ _ ; PCHAR0 98 
+ 10*2,3,10*2,3,5*2,3,4*2,3,3*2,3,2,3,2,3,4*2,3,5*2,3,2,3,2,3, PCHAR099 
+ 2,2,3,2,3,2,3,2,2,3,8*2,3,2,3,2,3,4*2,3,3*2,3,2,3,2,3,4*2,9*2, PCHARlOO 
+ 3,3*2,3,~*2,3,4*2,3,2,3,(l~i;3,6*~,3,li•2,6*2,3,2,3,3*2,3,2,3, PCHAR101 
+ 2,2,3,15*2,3,3*2,3,2,3,2,3,2,3,3*2,3,3*2,3,2,3,2,3,3*2,3,2,2, PCHAR10 2 
+ 3,10*2t3,2,3,8*2,3,4*2,3,5*2,3,2,2 ,3,2,3,2/ PCHAR1'13 

DAT A NX / l , 2 , l 5 , 17_, 18, 2 3 , _? 9, 3 5.t 4~~ ~8,_6 __ 8_, 8'+ t 9 2, 97 , 103,121 , 140,146, PCH AR 10 4 
+ 151,162,166,170 ,181,183,187,194,203,208,211,213,216,221,235, PCHAR1 0 5 
+ 239,25 1,263,267,270,279,287,293,299,315,319,325,333,341,344, PCHAR10 6 
+ 353,366,376,380,382;384/ PCHAR107 

♦ 

t 
+ 

DATA IRX/0,12 , 6 ,2,0,0,4,5,5,4,3,3,6 , 12,0,12,12 , 4,2,4,6,4,6,4,2,4, PCHARlOB 
8,4,2,3,4,8,9,10,0,2,10 ;12,12,10 , 8,6,6,6,8,6,4,6,6,4,8,6 , 6 , 8, PCHAR1 09 
6,4,6,4,2,4,6,4,4,6,4,2,4,0,2,10,12,12,10,2,0,0,2,10,12,4,4, PCHARllO 
8 , 8 , 3 , 5 , 9 ·, 7 , 2 , 10 , ·f,-f O ;i, ·;·o , 6 , 0 , 1 2 ; 2 ~ f O, ·"2° ~ 1 0 , 0 , l 2 , 4 , .6 , 6 , 4 , 2 , 0 , PC HA R 11 1 

♦ o,2,12,o,10,12,12,10,a~6,6,8,9,7,5,3,3,5,7,9,9,9,ll,12,9,3,0, PC HAR112 
+ G,3 , 9,12 , 12 ,10,6,6,10,12,2,6,6,2,0,0,0,2,4,6,6,6,8,10 ,12,12,6, PCHAR1\3 
♦ 5,7,6,6,6,0,12,4, ?,~,~t4,6,4,2,4,8,4,0,12,0,12,12,0,12,l2,0 ,0, PC HAR114 

12~12, o ,12,12,10,2,o,o,2 , 10,12,12,6,6,0,l2,0, 4,12,.12, 0, 12,0, PCHAR115 
12,12,12,o,o, 12,2,6,8~J2,~2,1~,6,4,0,0,4,6,l0,l0,6,0,12,6,5,7 , PCHAR116 
7,5,5,5,7,7 ,S,5,0, 12,7,7,5 , 5,7,9,3,5,7 , 7,5,5,l2,10 , l0, 12, 2 ,2, PCHAR117 
o ,12,1 0 ,a,a,6 ,8,8,10, 12,2,4,4,6,4,4,2,0,12,12,0,0,12 , 0,12,12, 0 ,PCHARll8 
12 , 0 , 12, 6, 4 , 2, O, 0, 2 , 4, 6, 6, 8, 10 , 12 t 12, 1 O, 8, 6, O, 2, l O, 12 , O, 12 , 12 , PC l·!t 'J.19 
0,o,12,o,2,10,12,12,10,2,0,0,12,12,o,o,2,10,12,o,6,12,0,o,2,4 , P~~ ~~~ 

+ 

♦ 

+ 
t 



-24-

. . . 
+ 6,6,4,2,0,6,12,3,9,5,7,9,9,7,5,3,3,5,1,3,5,3,1,7,9,ll,9,7,-12, PCHAR121 
+ -6,0,-6,-16,-Z.,-16,-2/ ....... . _- ... -.... ···-· --·-·--·-·-. .. PCHAR122 

DATA IRY/0,6,0,0,4,B,14,18,20,20,18,16,6,0,6,6,20,0,2,4,2,0,2,0, PCHAR123 
+ 2, 4, O, -4 , ~ O_t l 4, 20 , 20, l :'+, iQ ,_1 f,h 2_(), 2Q._,_l_8_,_j __ 3_,_l 1, l l , 9 , . 6, 4 ,.2, 0 , 2, 4, PC HAR 12 4 
• 6,20,20,6,4,2,0,2,4,0,2,4,2,0,12,10;8,10,12,4,2,2,4,8,10,10,12,PCHAR125 
-+ 16, 18, 18, 16,20 ,0 ,2Q ,O_, i .~ t.£0_,_2_0 ,l?. ,_l~_, _lJt, 14, l4, 12, 6,0 ,6 ,6 , 0 , 12, PCHAR126 
+ 12,0,6,6,20,18,16,14~14,16,18,20,20,0,0,2,4,6,6,4,2,0,5,3,3,5, PCHAR127 
+ 7, 9, 9, 7, 9 , .. 3, 3., 9, 12_, __ 1_2..,_9., .~_,__Q_t.O., .. _3_t.~.0.L~i.J .. 9 .. t.4 , .0., 0, 0, 4, 16, 20, 20, PC HAR 12 8 
+ 16,18,20,20,18,16,18,20,20,18,1~,14,20,20,14,0,12,6,6,12,10,8, PCHAR129 
+ 10 , 12 , 2, 0 t 2 , 4, O , -'!, ~2_,_~_i_,_4-_L 4 .. t 8, 8 ,_l 2. ,_lQ~,.lQ_;_6, .6, Z , Z, 12, 8, 10, l O, 8, PCH AR 130 
+ 2,o,o,2,o,o,12,6,6,5,0,20,6,12,0,6,12~12,B,8,4,4,16,20,20,16,8,PCHAR131 
+ 4 ,O. ,O, 4, 6_, rn_,10, 6, 4, <h_?_Q_1_20_t0 ,_2,_, 2 t..~1-~.1,_2_,J_O_,JO, 8, 8, l O, 6, 6 , O, 2, P CHAR 13 2 
+ 2,o,o,2,1a,20,20,1a,1a,20,o,o,20,20,o,20,20,o,o,2,a,10,12,1a, PCHAR133 
-+ 20, 20 ,O, 2 , .. 8., lQ., 12 ,.l .8 ,.i~0..1.....0. , :'t t 't,.~_,J.4. ,J,~_,_Q ,_4 ,4 ,_ 6, 12_, 18 ,6 ,4, 4, P CHAR 134 
+ 6,8,10,10,8,6,4,4,6,8,10,10,8,8,10,6,8,2,2,6,6,10,10,6,8,4,6, PCHAR135 
+ l0,8, 12,10,2,2,6,6,10.tl4.t8 .. ~.l0,8,P,.Z.O_,:U>,l~,20,20,\8,16,14,14, PCHAR136 
+ 16,16,0,8,8,17,17,19,21,23,23,21,19,17,16,14,16,18,16,16,14, PCHAR137 
+ 16,18,16,0,6,0,-6,-4.,-4,.2/+.,?.4/ PCHAR138 

DATA IENT/0/ PCHAR139 
If(IENT.NE .. Ot GQ TO !l .... -----··- · _ PCHAR140 
IENT:l PCHAR141 
DO 10 l=l,383 ····•·- PCHAR142 
RX( I>=IRX(l)/20.0 PCHAR143 
P Y ( I ) = I R Y ( I ) / 20 ,. 0 P CH AR 1 4 4 

l C CONTINUE PCHAR145 
11 I=NX(JCHAR) _ ........ ...... ..... PCHAR146 

N=NX( JCHAR+l )-1 PCHAR147 
I FtTHETA. EQ.,THLAST) GO TO 12 PCHAR148 
C TH=C OS (THE TA) • PCHAR149 
STH=SIN(THETA) PCHAR150 
THL AST= THETA PCHAR15 l 

12 CONTINUE PCHAR152 
00 20 J=I,N PCHAR153 
XX=(RX(J)*CTH-RY(J)•STH)*SIZE PCHAR154 
YV=(RY(J) *CTH+RX(J)*STH> *SIZE PCHAR155 
lF(JPLANE-2) 13,14,15 PCHAR156 

13 XX=XLLHC+XX PCHAR157 
V'f=YLLHC+VY PCHAR158 
l l =l L LHC PC HAR 15 c; 
GC TO 16 PCHAR160 

14 XX-=XLLHC+XX PCHARl6l 
ZZ=ZLLHC+YY PCHAR162 
YY=YLLHC PCHAR163 
GO TO 16 PCHAR164 

15 YV=YLLHC+XX PCHAR165 
l l= lll HC +YY PCHAR 166 
XX=X LLHC PCHAR167 

16 CALL PROPLT(XX,YV,ZZ,IPEN(J)+lO) PCHAR168 
20 CGNTINUE PCHARl69 

IF(JCHAR .EQ . 5,21 GO TQ 25 PCHAR170 
IF(JCHAR.EQ.53) GO TO 25 PCHAR171 
XX-=0 .S*C TH*SIZE PCHAR172 
YY=0.8~STH*SIZE ~CHAR173 
IF(JPLANE-21 21,22,23 PCHAK174 

21 XNLLHC=XX+XLLHC PCHAR175 
Yt\LLHC=YY+YLLHC PCHARJ. "76 
ZNLLHC=ZLLHC PC HAR\7 1 
GO TO 24 PCHA ~1 7U 

22 XNlLHC=XX+XLLHC P( q/\ ,,; 

ZNLLHC=YY+ZLLHC PC. ''- " : ,:-, 



YNLLHC=YLLHC 
GO TO 24 

23 ZNLLHC=YY+lllHC 
Y t\'LLHC = XX+ YLLHC 
XNLL HC=X LLHC 

-25-

24 CALL PR0PLT(XNLLHC,YNLLHC,ZNL,J_HC,13) ... __ 
RETURN 

2 5 XNLLHC= XLLH C . 
YNLLHC=YLLHC 
ZNL LHC= ZLL HC 
GO TO 24 
END 

PCHAR 181 
PCHA Rl 82 
PCHAR 183 
PCHARl 84 
PC HAR 185 
PCHARl 86 
PC HAR 187 
PCHARl 88 
PCHARl 89 
PCHAR190 
PCHARl 91 
PCH AR 192 
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